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NASHVILLE GEOLOGICAL SCIENCE FIELD TRIP 
· ITINERARY 
SUGGESTION - Have someone read the itinerary as we travel. 
Nashville Community High School. \ 
Stop. Turn left on Route 127 (south) •. 
STOP 1. Discussion of morainic ridge and area to the south and east. 
This hill, which affords a scenic view to the south and west, 
stands at an elevation of 560 feet and is a remnant of a moraine 
deposited by the Illinoian glacier. The Illinoian is the third of 
four large glaciers which advanced southward from the· Hudson Bay 
and ·Labrador regions during the Pleistocene Epoch. It is estimated 
that the Pleistocene began about 1,000,000 years ago. · The Illinoian 
is the last glacier to have covered this area, some 275-150 thousand 
years ago. According to lat est carbon 14 dating, the ·fourth, or 
·Wisconsinan, glacier retreated from the northern end of Lake Michigan 
only 6,000 years .ago. The I llinoian glacier advanced southward to 
Carbondale and the Wisconsinan to Shelbyville. 
Moraines are formed at the front of an ice sheet when its rate 
of melting equals its rate. of advance over a perjDd of time. Hateriale 
incorporated in the ice, such as sand, clay, rock flour, and boulders, 
are dropped at the front, and a ridge is buj_lt up. The ridge conforms 
to the shape of the ·ice front at the time the ice sheet was stationary. 
The fronts were by no means straight, as is show~ by the sinuous Wis-
consinan ·moraines . of northeastern Illinois.-
There were several moraines deposited by the Illinoian ice sheet 
as it retreated back to t he north. Most of these have been greatly 
subdued and large portions ccmpletely obliterated by the unending 
attack of erosion. Such has been the fate of this moraine, to such 
an extent that only a few· isolated hills mark the trend of a once 
continuous ridge. 
As the glacier melted, some of the glacial drift was washed out 
with the melt1t1aters. The coarsest outwash material wa.s deposited 
nearest the ice front and gradually _fjner material farther awny. The 
finest clay may have been carried all the way to the Gulf of Mexico. 
lfuere the out-v1ash material was ~pread widely in front of the glacier 
it forms an outwash plain. The outwash plain in front of this moraine 
lies to the south and is underlain by a thick sequence of sand. At 
times, especially . in the winters, the outwash plains and the valley 
trains were exposed as the ~1eltwaters subsided. The v1ind picked up 
silt and fine sand from the~_:r surfaces, blew it across the country, 
and dropped it to form deposi ts of lvhat is known as loess. Glacial 
loess mantles most of Illinois~ Near the large river valleys it may 
be as much as 60-80 feet thick, as near East St. Louis adjacent to · ,, , 
the Mississippi Valley. Far from the valleys it may be measured only ~~.o'-. ~..; 
in inches, if it can be identified at all. The loess covering the . ~~ ~~ 
Illinoian till in the Nashville area varies from 0 to 5 feet.. ~~ ~~~ ~~ep ~ ~- ~· ~ 
. !<,.t:)~ ~ . ~ 
When melting exceeded advance so that the ice front retreated; ~ 
the ir-corporated materials were deposited more ·or less evenly, formin~~ 
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a drift plain or till plain. The Illinoian till plain in this area 
is extremely flat. 
Note the flatness of t _he, , Ill i ,noian til~ plai~ on the left. 
... : 
Note the excellent view to the east across the flat till plain. 
Slow. Turn right (west) on gravel road. 
STOP 2. Soil profile develcp2d in loess and Illinoian till. 
We can never over-emphasize the importance of the rich soils in 
the United States, particularly in the Midwest. Soils vary greatly 
in richness and character from place to place. Yet, in mature soils 
we can recognize zones ~hat are common to ~11. The zonal effect comes 
about because the four major weathering proces.ses progress at differ-
ent rates, although all of them depend on the downward movement of 
ground water. The processes, listed according to their rate of pro-
gress and beginning with the most rapid, are (1) oxidation, (2) leach-
ing of carbonates, (3) decomposition of more resistant minerals, and 
(4) accumulation of humus. 
In the A zone, in which humus material from decaying plants has 
accumulated,- we find the ro~k minerals oxidized, leached, and decom-
posed. In the upper part of the B zone the rock minerals are only 
oxidized (shown by reddish or yellowish color caused by oxidation of 
iron minerals). The leached zone is determined by absence of carbon-
ate rocks, such as limestone, and is revealed ~by tests with a solution 
of hydrochloric acid. ·· 
The section here is as follows: 
Zone A1 Gray, organic ri_ch, weathe~ed loess 
B1 Crumbly bluff loes ~, weathered 
Chocolate bro~m loess 
B Weathered till, Z (J ;.l -2 of secondary enrichment 
Inches 
7 
18 
36 
of manganese granules 18 
Till, deeply weathered 72 
Note the depth of penetration of the roots of Prairie Blue Stem. 
Crosslng flat·. alluvia ted (filled) valley of Locust Creek. 
Slow. Turn ·left (south). 
~ I f t 
First· view of Cordes Oil Field. 
Note pumping well on the left. .. . 
T-road (west). 
STOP 3. ·· ·Discussion of Cordes Oil Field. 
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The rocks immediately beneath the surficial material are of 
Pennsylvanian age. If we could ·see thes'e rocks lo7e would notice 
that they are arched or fol ded into an anticline, which trends in 
a northwest-southeast direction. The Cordes Field was discovered 
in 1939. The discovery well was the Blankenship No. 1 Dennis, 
located in section 14. 
-· ·Production is from the Bethel (upper Mississippian) Sandstone 
at a depth of 1,260 feet. The producing zone averages about 14 feet 
in thfcktless. At the end of 1956, 144 wells were completed and none 
have been abandoned. To August, 1950, 5,175,000 barrels of oil were 
produced by primary methods. In August, 1950, the field was placed 
under a water flood program. Since 1950, 2,250,000 barrels have been 
produced. ' A great deal of water is produced with the oil. ·To remove 
the water in the field, separators are used. These are the large 
round tanks with the stacks protruding from the top. As you know, oil 
floats on water. The crude oil is piped into the separators where the 
oil is taken off. In the "~'til·ter the separators are heated with gas 
from the field to bring the water-oil mixture up to the summer .tem-
perature so that the separation can ·take place .faster. 
In a water flood program certain wells are converted to .water 
injection, and the water is pumped into the formation, thus pushing 
the oil toward the remaining producing ·wells. Illinois has ·produced 
2 billion barrels of oil by primary method during the past 50 years. 
It is estimated that during the next 50 years another 2 billj_on bar-
rels will be produced by primary and secondary methods. 
Note flatness of Illinoian till plain. 
Stop. Turn right (west) on black top road. 
STOP 4. Discussion of Illinoian till plain. 
When the rate of melti.ng of a glacier exceeds the rate of advance, 
the glacier retreats slowly. The rock materials which it contains are 
spread rather evenly on the surface. The result is a flat plain 
called a till plain. In this area stream erosion, since the . Illinoian 
ice sheet retreated, has cut deeply into the till plain. On your way, 
you can see that the streams are slowly eroding headward and will even-
tually destroy the flat till plain such as we haye here. 
Drainage is a problem on the Illinoian till plain throughout 
much of southern Illinois. The poor drainage is reflected in the soil 
profiles of some areas by a plastic subsoil zone which pedologists 
account for by illuviation ::::i1d which farmers call a "hardpan." Illu-
viation is a process by whi.ch clays are transported dowm:vard and con-
centrated in a zone, usually in 'the B horizon. "Hardpans" retard t he 
downward per~olation of water and penetration of roots. It is also 
harmful because it retards the upward movement of water to plants dur-
ing dry spells • · 
Another type ·of "hardpan" found in this area is what geologists 
term a "gumbotil." It, too, is due to poor drainage, but it is forreed 
at the top of the glacial till. Gumbotil is a product of advanced 
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"1eathering of glacial till. ·Later to~ay ,. time permitting, we 't-lill 
see a "hardpan." 
Slow. Turn right -(north). 
Slow. Turn right (east). 
Slow. Turn left (north). 
Note the view to the n~rth and east, of the flat plain. 
Note profile of weathering in road cut on the right. 
Caution. Rough bridge. 
Note pebb~y till overlain by loess on the right. 
Note till and .loes~ on the .right. 
Caution. Crossroad. Conti:·~ue ahead. 
Caution. Turn right. Follow winding road. 
Caution. Rough bridge. 
Caution. Rough bridge. 
Slow. Turn right (east). 
Slot-1. Turn left' (north). 
T-road. Continue ahead. 
Caution. Ra:l.lroad crossing . 
Caution. Rough bridge. 
T-road (west). Continue ahead. 
Slow. Turn right (east). 
T-road (north). Continue ahead. 
Caution. Railroad crossing. 
T-:-road (south). Continue ahc.ad. 
. . 
Note soil profile in loess en the right. 
Slow. Entering Nashville. 
Slow. Turn right (east). 
Proceed with caution in crossing street intersections. 
Stop. Turn left (north) on Route 127~ 
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Stop. Cross R~ute . ~5. Continue on 127. 
Slow. Turn. right · (east) at American Legion sign. 
Slow. Turn left. 
Entering Lions Park. Follow drivelvay. 
StOP 5. Lunch. 
Leave park. 
Slow. Turn left (south) • 
Stop. Turn right (west). 
Stop. Turn left (south) on Route 127. 
Stop. Intersection of Route 15. Continue ahe.ad. 
Slow. Turn left (~ast). 
Slow-. Crossroads. Continue ahead. 
T-road (south). Continue ahead. 
T-road . (north) . Stop. .CQntinue ahead (east). 
Slot-/. Turn right (south). 
Entering the Beaucoup South Oil Field 
Production 'in this fi~ld comes from the Bethel (upper 
Mississ:i.ppian) . Sandstone. This is another anticlinal struc-
·ture west of t~e DuQuoin Monocline. The . fieid was discov-
ered in 1951, and it had produced 399,000 barrels of oil by 
the end of 1956. 
3.3 32.5 Slow. Turn right (west). 
0.7 33.2 Slow. Turn left. Village of Bolo on right. 
0.5 33.7 Note soil profile developed in loess underlain by till on the left. 
0.5 34.2 Caution. Short culvert. 
0.4 34.6 View of alluviated Beaucoup G:::- eek valley. 
0.5 35.1 Caution. Short culvert. 
0.2 35.3 Stop. Turn left on black top. road. 
1.1 36.4 STOP 6. Discussion of alluviat.~d · Beau~oup Cr.eek valley. 
After deposition of the Illinoian till plain, a dendritic drain-
age pattern was established in this area, which is also true in large 
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portions of the fiat plains of the glaciat~d .region and in other 
areas where the surface is of a homo~en~ous structure.. , .. 
From Sangamonian (lnterglacial stage between Illinoian and 
Wisconsinan glacial stages) until ~isconsinan time Beaucoup Creek 
was forming a normal V-shaped valley. Then· there was an interrup-
tion in the normal cycle of erosion. 
The tvisconsinan (fourth) glacier did not reach southern Illinois; · 
however, it greatly affected the area. The glacial m~ltwater flowing 
in the Mississippi River was so lade~ . with sediments (silts, sands, 
and gravels) that the mouths of many 6£ the ··tributary rivers 'trlcre 
blocked and large lakes were formed in the valleys. Such was the case 
with the Big Muddy River, and since Beaucoup·creek is a tributary of 
the Big Muddy, it too was c.ffected. The streams wer.e no longer ·able 1 
to cut downward. It was necessary for the ponds of water to become 
completely filled with scdiir,_ents before the blocked streams could cut 
dotvn~vard. Eventually the ponds were filled and' downcutting resumed. 
The present Beaucoup Creek, now at a relatively youthful stage, is 
flowing in a built or alluviated valley. 
3.9 40.3 Note the flat, poorly drained till plain. 
0. 7 41.0 Stop. Cross Route 51. Continue ahead.· 
0.6 41.6 Slow. Entering Dubois. 
0.5 42.1 Slow. Turn left on first street west of railroad. 
0.2 42.3 STOP 7. Discussion of the Dubois Coal Mine and geological structure 
of the · area~ ·· · 1. 
The Dubois ·Coal Mine is the oldest operating mine in the state. 
The shaft was sunk in· 1865, and i,t has been in almost continuous opera-
tion ever since. The mine works .· the Herrin (No. 6) Coal at a depth of 
290 feet. The mine still uses mules to pull one-ton cars, and carbide 
open flame head l~wps are still worn by the miners. 
Mining conditions here are excellent. The Herrin Limestone is 
separated from the coal by only a·· few inches of black slate, whic~ .. 
mak~s for :excellent roof conditio~s. 
The coal is about 6 feet thick and is a relatively high ash and 
high sulfur coal. 
Geologically this area is exceedingly interesting, for a short 
distnnce to the east is a step-like fold in the rocks called the Du-
Quoin Monocline. The monocline is well shoWn by the position of the 
No. 6 Coal in this immediate.area. ~t Duqois the No.6 Coal is 290 
feet below the surface, and at Waltonville this. coal is worked at· a 
depth of 800 feet • . This is~ drop of 510 feet in 9 miles. The gen-
eral structure of the Du Quo.in Monocline is illustrated in . the east-
west diagram from Dubois to Waltonville shown on the next page. 
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Dubois Waltonville 
I Surface 
~~~~·~-·~~ ~ j-. --.~~~--~~~~-~ 
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~ Shoal Creek ~imestone 
. 7~ rt. 
No. 
42.5 
42.7 
43.7 
45~8 
47,.6 
48.1 . 
49.3 
49.4 
49.6 
49.7 
800 ft. 
DV QUO~N MONOCLINE 
' . 
· Other f ·olds occur in ·this region both east and we$t of the 
mono·c·line. These fo l ds are anticlinal in nature and are oriented 
in a northwest-s.out heast :direction, about .45 degrees from the north-
south ~ ·trending · axis of the Du Quoin Monocline. · The Cot; des, Dubois, 
Beaucoup "South, and Waltonville oil fields are located on anitclines 
adjacent ·to · the monocline. At the .next stop we wili see an anticline 
exposed at the surface. 
Turn left. 
Stop. Turn right. 
Stop. Turn right on Rout e 51. Note that erosion since Illinoian 
time has dissected this region. 
The oil wells in this region .are part of the Dubo~s field. 
Slow. Turn right on Radom Road. 
Slow. Turn right. 
Slow. Turn left and ascend hill. 
Slow. Turn right into qua~ry road. 
Caution. Narrow culvert. 
STOP 8 • Radom Quarry. 
This is the only active quarry in Hashington County. The lime- ., 
stone is the Shoal Creek (Pennsylvanian), t-rhich lies about 270 feet . 
above the No. 6 Coal. .Although the Shoal Creek is only 6-7 feet _ 
thick here, it is economically valuable because of its dis tance from 
larger deposits in the state. .Here the limestone is gray , dense, ma: 
ively bedded, and fossiliferous·. . .It ~s underlain by black fossilife· 
ous shale and overlain by gray .fossj~i~~r~us shale .which contains 
ironstone concretions. Crinoids ·and brachi9pods are t he most abunda 
marine fossils present. 
I ~ . • • f ':~.t, 
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Pennsylvanian sediments are unlike older sediments _in that they 
consist of many different and highly variable rock types, the outstand-
ing type being coal, which occurs in cycles. An ideally complete cycle 
with its various units is shown near the back of the itinerary. This 
type .pf . ·rhythm!~ succession of different kinds of strata.: is repeated . in much the· same sequence some 50 times where the Pennsylvanian rocks 
are thickest. Each rhythmic succession :i,.s called a cyclothem. The 
Shoal Creek Limestone belongs in the Sho·al Cre·ek Cyclothem ·and corre-
sponds to unit 9 in the ideally complete cyclothem at the back of the 
itinerary. 
The many different rock types in the Pennsylvanian syst em ind i cate 
many ·rapid changes of environment which took place repeatedly. At that 
time rivers were bringing sediments from the north and east, possibly 
as far away as the present Atlantic coast and the region south of Hud-
son Bay. The Midwest was a .low flat swampy area lying just a little 
above sea leyel, but subject to frequent marine invasions as the land 
, .rose or sank . or the sea level raised or lowered. That these conditions 
. ~isted ... J~ . ~vident ·from the nature _of the . se4i~ents. Many of the shale~ 
· 'and limestones a·bove the .. coals cont'fiin marine fossils. The coals are 
be~ieved to -have formed .in broad fresh-water marshes somewhat like the 
Dismal Swamp of Virgin.i a. • . Most ,o'f the sandstones, conglomerates, un.der-
_clays, underclay limes1;ones, . and some shales probably accumulated in 
fresh-water environments such as river valleys, lagoons, lakes, or low-
land plains. There is no area in the -world today that has conditions 
like those which existed during "Coal Neasures'~ ' t _ime. 
The plants and trees that grew in "Coal Measures" time were very 
:1-UX\?t_riant • . In .. the jungle-like -growth, the plants most COllliil~n were huge 
tree ferns that had fronds · five or. six feet .long and grew to a height 
of more than 50 feet. Along with .. them ~ere seed ferns, now extinct, 
. giant·. scouring .rushes, and large scale trees, which grew to beigqts of 
100 feet or more. ' 
The large scale trees we find preserved in the coals do not have 
growth rings. The luxuriant growth a~d lack of growth rings probably 
indicates that the climate that prevailed at this time waG warm and 
without seasonal changa . As the plants ·fell .into the swampy l-.'"aters 
they were partially preserved, buried by later sediments, and converted 
into coal. 
It is not at all surpris~ng to· fi~d a small anticlinal structure 
expoced here since this quarry is only a short distance west of the 
Du Quoin Monocline. Note the trend .of this structure. Its directip_p~ _,, 
confot:ms with the larger oil producing anticlines discussed previously • 
. The surface o~ the Shoal : Creek Luuestone throughout the quarry is ver~ 
.; . irregular. · · ·· ..... " · 
·Anticlines are the .- mos ~ .c·ommon oil traps. Oil was present origi-
.-~ally as" a · minor. ingredient i n· porous rock strata saturated with salt 
·water.. Just as_ cream s eparates .from; milk in a bottle, the lighter 
· oil separates ~rom the he~vier . salt water and moves up'ti'ard to the tops 
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of anticlines and · othe·r types of ·underground traps. If gas is ·also 
present · it takes a position above that of oil. 
. . . " . ,··. 
A glacial · till older· than the·· Illinoian is exposed in the · south-
eastern portion of the quarry. This till is definitely older than the 
Illinoian which overlies it. The interpretation is still ·indefinite, 
but it is either Kansan or Nebraskan, or perhaps . both. In any event, 
this till definitely proves that this area was glaciated be.fore .. Illi-
noian time. Exposures of glacial drift older than the Illinoian are 
relatively rare in Illinois. The nearest known exposure is in Randolph 
County about 50 miles to the southwest. The reason for the scarcity 
of older dri~ts is that they were largely removed before Illinoian time. 
The section here is as follow~: 
Loess, soil 
Till, deeply weathered (Illinoian) 
Till, buff and gray, oxidized and partly leached 
Fluviatile 
Till., buff to gray, · extremely hard, compacted and 
jointed 
Gravel, partially cemented, clayey 
Till, dark brown, very hard and compact. It 
incorpora~es numerous ir.onstone concretions 
from underlying shale. 
Shale, gray, with concretions 
Limestone (Shoal Creek) 
Feet 
2-3 
6 
2 
0-3 
3-5 
2/3 
Note that the Illinoian (younger) till near the top is much less 
compacted than the older till beneath. 
Reprinted June 1971. 
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~E1:1ARKS 
, Re:~en_·~ . .'.P.'9st::-glacial stage 
Wisconsinan loess 
Illinoian glacial drift 
·Kat?-san .glacial drift 
Nebraskan glacial drift 
Not present · in Nashville 
area 
.. 
Not :present ·in Nashville 
area 
, . 
Jurassic ODP.. j No.t __ P!.esent in Illinois 
< <lJ ~------------------'-+----------------+---~-~------------------------~
'-'-4 Cl) 
0 QJ 
.c Q) (J) eo.,... 
<JZ.4 
Triassic Not pre~ent 
' 
in Illinois 
Permian· Not. present in Illinois 
. ' 
McLP-ansboro Shoal Creek Limestone 
1--------__;'_t----------------------
Carbondale Pennsylvartian Herrin Limestone and No. 6 Coa 
: .. \ . 
Present at depth 
Caseyvill~ Source o~ .. water for water 
flood .' operation ~------~~·~· ~--~---r~--~-·-· ~----~~~------------------------------~ 
Mississippian 
Devonian 
Silurian 
Ordovician 
Chester {upper 
Hississippian) 
Sandstones, limestones, and 
shales in deep wells. 
1----------t--------------------·-
Io't-7a (lo'tver 
Mississippian) 
Limestone, shale, and sand-
stone in deep wells. 
Black shale and limestone 
in deep .wells 
Limestone 
Shale, limestone, and sand-
-~ ·· s.tone 
---------------------+-----------------+-------------------------~~----
Cambrian No data available. 
P:roterozoic I 
Archeozoic I Referred to as "Precambrian" 
Time 
No data available. 
PHYSIOGRAPHIC 
DIVISIONS 
OF 
.ILLINOIS 
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SECTION 
lz 
,0 
'i= 
-- -I ~ 
•VJ 
I 
STAGE 
HOLOCENE 
WISCONSINAN 
(4th glacial) 
SANGAMONIAN 
(3rd interglacial) 
ILLINOIAN 
(3rd glacial) 
YARMOUTHIAN 
(2nd interglacial) 
KANSAN 
(2nd glacial} 
AFTON IAN 
(1st interglacial) 
NEBRASKAN 
(1st glacial) 
TIME TABLE OF PLEISTOCENE GLACIATION 
SUBSTAGE 
Years 
Before Present 
7,000 
Valderan 
- 11,000 
Twocreekan 
- 12,500 
Woodfordian 
- 22,000 
Farmdalian 
- 28,000 
Altonian 
75,000 
175,000 
Jubileean 
Monic an 
Liman 
300,000 
600,000 
700,000 
900,000 
1,200,000 or mo~e 
NATURE OF DEPOSITS 
Soil, youthful profile 
of weathering, lake 
and river deposits, 
dunes, peat 
Outwash, lake deposits 
Peat and alluvium 
Drift, loess, dunes, 
lake deposits 
Soil, silt, and peat 
Drift, loess 
Soil, mature profile 
of weathering 
Drift, loess 
Drift, loess 
Drift, loess 
Soil, mature profile 
of weathering 
Drift, loess 
Soil, mature profile 
of weathering 
Drift 
SPECIAL FEATURES 
Outwash along 
Mississippi Valley 
Ice withdrawal, erosion 
Glaciation; building of 
many moraines as far 
south as Shelbyville; 
extensive valley trains, 
outwash plains, and lakes 
Ice withdrawal, weathering 
and erosion 
Glaciation in northern 
Illinois, valley trains 
along major rivers 
Glaciers from northeast 
at maximum reached 
Mississippi River and 
nearly to southern tip 
of Illinois 
Glaciers from northeast 
and northwest covered 
much of state 
Glaciers from northwest 
invaded western Illinois 
(Illinois State Geological Survey, 1973) 
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GLACIAL MAP OF NORTHEASTERN ILLINOIS 
George Ekblaw 
Revised 1960 
• 
Shale, gray, sandy at top; contains marine fossils and 
ironstone· concretions, especially in lower part. 
Limestone; contains marine fossils. 
Shale, black, hard, laminated; contains large spheroidal 
concretions and marine fossils. 
Limestone; contains marine fossils. 
Shale, gray; pyritic nodules and ironstone concretions 
common at base; plant fossils locally common at base; 
marine fossils rare. 
Coal; locally contains clay or shale partings. 
Underclay, mostly medium to light gray but dark gray at 
top; upper part noncalcareous, lower part calcareous. 
Limestone, argillaceous; occurs in nodules or discon-
tinuous beds; usually nonfossiliferous. 
Shale, gray, sandy. 
Sandstone, fine grained, micaceous, and siltstone, 
argillaceous; varies from massive to thin bedded; 
usually has an uneven lower surface. 
AN IDEALLY COMPLETE CYCLOTHEM 
(Reprinted from ~'ig. 42, Bulletin No. 66, Geology and Mineral Resources of the Marseilles, 
Ottawa , and Streator Quadrangles, by H. B. Willman and J. Norman Payne ) 
